Role of connective tissue growth factor and its interaction with basic fibroblast growth factor and macrophage chemoattractant protein-1 in skin fibrosis.
Activation of the immune system and abnormal growth of skin fibroblasts cause systemic sclerosis. Growth factors have various biological activities, including mediation of immune reactions. The growth factor family includes basic fibroblast growth factor (bFGF), transforming growth factor-beta (TGF-beta), and connective tissue growth factor (CTGF). CTGF, an important downstream mediator of TGF-beta in fibrosis, has been suggested to play a specific role in fibrotic disorders. We have directed our attention to the role of CTGF in sustaining skin fibrosis. To better understand its effects in vivo, we established an animal model of skin fibrosis induced by exogenous application of growth factors. In this model, bFGF transiently induced subcutaneous fibrosis. Simultaneous injection of bFGF and CTGF increased skin fibrosis compared with a single injection of bFGF. Serial injections of bFGF for 3 days followed by CTGF for 4 days, or of CTGF followed by bFGF, did not cause skin fibrosis but simultaneous injections increased macrophage chemoattractant protein-1 (MCP-1) mRNA expression levels. To further define the mechanisms of skin fibrosis in vivo, bFGF and CTGF were injected simultaneously into MCP-1 knockout mice, resulting in decreased collagen levels in granulation tissues on day 8. The number of inflammatory cells, such as mast cells, macrophages and lymphocytes, was significantly decreased in MCP-1 knockout mice compared with wild-type mice. These results suggest that bFGF induces collagen production by stimulating skin fibroblasts and CTGF cooperates with bFGF. Our results indicate that the induction of MCP-1 is necessary for infiltration of inflammatory cells.